Volume changes in the forearm and lower limbs during 2 h of acute hypobaric hypoxia in nonacclimatized subjects.
To investigate the role of fluid shifts during the short-term adjustment to acute hypobaric hypoxia (AHH), the changes in lower limb (LV) and forearm volumes (FV) were measured using a strain-gauge plethysmograph technique in ten healthy volunteers exposed to different altitudes (450 m, 2500 m, 3500 m, 4500 m) in a hypobaric chamber. Arterial blood pressure, heart rate, arterial oxygen saturation (SaO2), endtidal gases, minute ventilation and urine flow were also determined. A control experiment was performed with an analogous protocol under normobaric normoxic conditions. The results showed mean decreases both in LV and FV of 0.52 (SD 0.39) ml x 100 ml(-1) and -0.65 (SD 0.32) ml x 100 ml(-1), respectively, in the hypoxia experiments [controls: LV 0.28 (SD 0.37), FV 0.41 (SD 0.47) ml x 100 ml(-1)]. Descent to normoxia resulted in further small but not significant decreases in mean LV [-0.02 (SD 0.11) ml x 100 ml(-1)], whereas mean FV tended to increase slightly [ + 0.02 (SD 0.14) ml x 100 ml(-1)]; in the control experiments mean LV and FV decreased continuously during the corresponding times [-0.19 (SD 0.31), -0.18 (SD 0.10) ml x 100 ml(-1) , respectively]. During the whole AHH, mean urine flow increased significantly from 0.84 (SD 0.41) ml x min(-1) to 3.29 (SD 1.43) ml x min(-1) in contrast to the control conditions. We concluded that peripheral fluid volume shifts form a part of the hypoxia-induced acute cardiovascular changes at high altitude. In contrast to the often reported formation of peripheral oedema after prolonged exposure to hypobaric hypoxia, the results provided no evidence for the development of peripheral oedema during acute induction to high altitude. However, the marked increase in interindividual variance in SaO2 and urine flow points to the appearance of the first differences in the short-term adjustment even after 2 h of acute hypobaric hypoxia.